rrr an rp^T^TirTTON of coke 

Pit., p r^ir THF INVENTION 

T,e present invention relates .enerai.y to dean production of coke and more particularly to 

Objects or fornted into objects and fired to produce solid pyrolyzed objects or pieces. w,th by- 
products ftont pyrolyzation being recycled for use within the coke-producing closed systen,. 

TtArKGROUND 

Cokehcre.oforehasoo„ve„tionaUybeenproducedfro»high,ualitysourcesofcarbon.s„ch 
as high cuality cokrng coals. Prior processes and apparatus for conventionally producing coke 
.,pica.ly are open or partly open systenrs. which generate by-products released to pollute the 



atmosphere. 



, , , ,n On irrT^ THF PRESENIJ NVENIIQN 
RRlF.FSUMMA RYAl>mOBTyr'SUi' in 

.soca.. PHO. wa. of . p— co.e. TKe p.esen. — .a. .e 

.™p.sedofa™.tu.eof„o„.co«nscca.a„.o..o*.ca..onae».s™^^^^^^ 

a..,xe..o.e.e,a„ap.o..a..oc„.eei.e..souap>ec.o.no. WKe„.„Mp,eces 

„„,ec.of.e,„i.tu.ea.efo»ea>e.a.r.«a.h..,hp.o.za.>on..soUap.ceso^ 

„..»naa„.o..u.a„d,a3eo....o.uc.ofp,...a.o„.e....^^^^ 

CO..P— svs.», .e... eU— ..ease of —He — . .= 
.™.p.e«.Peea.acU«s,w.Ko.w..o.ac— «eMsa^ 

prior to pyrolyzation. 

W... .he fo,egoin, in »ind, U is a pn.a„ object of U,e p,ese„. i— .o o_ o. 
..bstanUaily alleviate problems of the past assoeiated with production of coke. 

^„*et paramount object of the present invention is to produce a novel fom, of co.e and 

to do so using novel apparatus and unique processes. 

^^«Kerdominantobiectis.oproduceco.efronran.ixtu.cou,pris,nglow,uali.yornon- 

coking coal fines, which mixture is pyrolyzed into high quality coke. 

another intportant object is to produce co.e from a mixture compnsing waste co.e fmes, 

which mixture is pyrolyKd into high quality coke. 

^ addittonal object of importance ts to produce coke so as to avo.d contaminatmg Ure 

,i„. or recirculating solid and/or liquid and gaseous by-products w„hm the 
environment by recyclmg or recircuiauuB 

closed coke-producing system. 



These and other objects and features 
aetaUed description taken with reference to the accompanying drawings 



of the present invention will be apparent from the 
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DEIAiLEDfiESe^EEJQN 



coke. Coke coke oven facilities requiring the use of 

,a„a.-.co.U.oa„cea.co— ,00.0^^^^^^^^^^^^^ ^^^^^^^^^^ 

, These coals are becoming scarce, difficult to mme, a 
good quality cokiug coals. *se coal 

™ Because of the high costs, decreasing supply of tiiese 

. Heuis associated with current co^e-makingpracUces, there is a 
enviror^ental contamination problems associa .nempts to use 

V- »nd coke supplementing technologies. Prior attempts 
A fcf alternative coke-making and coKe supp 

lcokeprocessesha.ep.mari,yresu.tedhiconunercia,fai,ureand>— e,e.^^^^ 

.ysisaregenerated.„suchprocesses,whichmus.bere..edintos.ableli,u,d 

...productsofpyrolysisarege ^_^^^,,„„,ie tars torn form coke processes 

, u Eliminationoftheneedtoprocessandmaiketexcessar 

« ^epres^tinventionaddressestlieseproblemsandprovidesprocessesby 
tes been a problem. The present 

„.ch «as.e coke fines (including coke hree. generated from conventi na, c king 
,,„..produced. 

ki - 

and for process heat. FeedbacK ^^^^ 

, • nrnhiects such as briquettes or blocks. Iheproc 
oi4+x, cnlid coke pieces or objects, i>u...ii 

feedstock material more effic.n y ^^^^^^^^^ _ 

secondary, low value by-products, and 2) uses 




u 

s ; 9 



. c^rmns environmental problem. 
Energy savmgs tor a sieei pim 

:;;iu....o..„.,ooo.o.o— 

Of about 4 5x10- kJ/year over current technology. 

. . of $50.60/ton. current meultorgical coke pnces are ■„ the range 

^^^^''^""^ l.O,to„.Pora.tee,p«P— .0.^ 

$100-120/ton and foundry coke is $140 16U/ton 
U..erateo«OO.eo.e™M,.— ngthepropo^^^ 

, •J') 8 million/year is expected. 

:ai.o.....ne«e.eproa.,a.p..a.eo.rep— .the....^^^^^ 

.„.t.ate,.epr.en...napp.att...epr„pe.e..o.pr.^^^^^ 
,_,„„.„.,„e«eU..Ho.erco.espre.o..otenrre...e.as.«.^^^^^^^^ 

O„eeoncemre.r.ng.e.eo„ct„c.e,™a..o.apre.o.proee.,na.a.t^^ 

,...reac..t,ten«to.e.gKer.a„s..ar.— .a.o.pto.cea.n.oto.^^^^ 
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^,,ave — anas„e„,.sas,ooaaso,bene.ha„ — ™etan.,caU0.e^ 

P„.^co.e>s.e,..e....ap«e.„..oupo,asa„a.nca3..sop=.a«o„s.Co.e.a..^ 

important W for other applications, such as the phosphate industry. 

^eAntericansteeiin.ustr,un.erwentan,aiorres.™ctuH.saurinsthe.9S0.s,resuUin.n, 

,„,.,,,„.,stee,anaeo— P>an.s..on,m0.o,mappro— .O.onh^ 

U„.teaS.atesco..nta.,n.capaeit,wasshutao™. Ourin«thtssantet,.e,ver..wnewce e 

« were «t. Toaa,, appro— ^. tniUion tons of n.et.,ur.ca, co.e and 
^.iontonsoffounar, co.earepr„auceaa..u*intheUnitea States. Man. ofthere^arnrns 

.„,„,«ht.esareapproaehi„.thee„aof,orhaveheene..enaeahe.ona,.he..ee.pe^^^^^^^^ 
,ear.S0.oftheeurrentcapacit..so.r.0.earso.aana.0.isover30yearso,a,Theseo.aer 

.ei>,.,esa„noton.=xpensivetonra.nta.nanaoperatehutthe,areai.r.cuht„.eepht.^^^^^^ 

with environmental regulations. 

Nearly a„ ntetah^s-ca. and founa. co.e is proauced .n c„nve„«ona, co.e oven faCtttes 
.,„ir.„.ateuseofh.h,naH.yco.in.eo.s.Prin,ec«.n.coaistenatoha.eavoiati,econte. 

,_„,„3..Theseco.sar=heco.n,n.searce,ai.e„,t.o.nine,ana,theref„re,e.pens.^^^ 
,,,.eavera.eae,ivereapnceforn.e.aUur.e.coKi„scoa.stn.heU.S.«asoverS..ton.h„e 

Steam coals were about $27/ton. 

Co.eove„shaveforson.e..™e.een„fsenousenv— alconcernauetothereieaseof 

,„anasu,.r.ases,aswe„asentissionsorcarci„ose nicanantuta^enicpoiycycU^ 
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.„,.^ea.eaU.S.ee.pa.>es.,oo.o..e.eco....co..pp.,es.T.U.^^^^^^^ 
,..,,.„p„.a..He..U.o.o.e,so„.p.oa.cea.o..o«„e.po„ea-^^^^^ 
3eca.se.*eMshcos.s,aec.as,„.supp.o«eeas.oc.— ,a„a»— 

33«ia.ea with Cerent coke-ma^, and coke supp—.es. 

top— co.e.o.— a,co.s,„co— 
.3,0. .™ coKe .ocesses. Po™ co.e . a ,e™ «MoH .ne.,. aesc.^s .a,.o„^, 

jcp.c.M.co..c..aa„a.encKa.aaU..pe.....wee„.OOa.SOO.,.e. 

„..a a ..a. «.euea, ana ca..on.^ a. .O-.OOO.. «a, pa«.a 

.—on . aes>.ea .o .even. s.e,an. o. .Cns of .He «,ue„es an.n. *e 

.„.nea ...oanc. a„a .a. .ne.ea a... .e >o« ana ... .e.pe,a.e .a..n. .a 
feeastock, combined with expensive coking coals. 
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til. 

TheFMCprocessrequiresmulUple,staged,nma 

The tars are captured and used as 

The nrocess incurs high capital costs, 
shaft furnace. The process thP feed coal The char was 

• A rrc mocess used gasification to char the feed coal. 
The now discontinued CTC process ubcu s 

.,e„c™sW,Ko«eda„d«,yca.c,„ed VP 
«.„«de.or*eCTCp.ocess.obeeco™^oa,..feas.He.TheCTCp 

"^"'^"^"°"T°":Zltpena..o^..«.--'»-<"°----' 
By contrast, the present processes pe ,„,,vnthetic 

, 1 ..pp.e.e„.>«..«.s..,.fu.ed,^y— e — a— 
.ancoaUha.. As.pP ^^^^„^,„,„,,,„„.,«edto— a..o™w,*.. 

«„der.i*acarb„naceousb,„dersuch ^ ^ 



processes. See TABLE 1, below. 
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Table 1 

0.8 




. .. „f*e„eedtoimpor.the»por.io„oftheb,„derand/o.(2)e— 

, „ messed i„.o brioueues or o*er solid for^s and subsequently cured. The 
: l.eoa..eseanbe..edde.end.nn.ede— 

"^^^:::c..o.a.„,.e.e.^^^^^^ 

-^.n. temoerature within the range of 
1 ';nn-2000°C/hr to a maximum temperaiuic 

,,.,eds.oc.™iesd.^^ 
gOO-nOO-C,Thedevolatifeationbehav,oiofthefeedsto 

,eed.oc.nu.u.,bu..a.sand»evoWe,,eav.n.aca,bo„.a«.be.nd. 
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^fh the evolution of carbon dioxide and water. 

decomposition of both mtrogen structures and 

, ™s at 400-500-C with a critical point at about 700-C 
The evolution ot hydrogen begins at 400 
. . ,edbv a rapid evolution ofhydrogen and carbon monoxide. 

„oo 400-C wititamaximumyieldoccurringatapproximately 
TarfonnationbeginsataroundSOMOOCw 

,0. dependi„gonheat.s.a.eandp^clesi.. The character and com.s.tton of .et. 

: ly ..b te.pera.re. tnre tar usually consis. n.a.y of olefrn, 

. . The aromatic nature of tar increases With 
u cvclic hydroaromatic structures. The aromaii 

"-"•-;""::::~rrr::r-i; 
::r::r:::— 
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is generally larger Aran can be ^ 

, „,h.economicattractivenessoftheprocess. u 

^^^^ 

TriS — nne^Ve cleanea a. «e.ea « or o.er .ea-car.. 

producing binders. The rmx »a y V ,oo"C to devolatilize the solid 

.e„.d.oapyro.y.r,w.ere*e.e„perUisr.sed.oSO.U. ^^^^^^^ 

. ■ ,„ffUrsandgasesandleaving\s.ro„g.highcarbon.con.en.coke. 
ebjecdnvingomarsan g \ . ^,„^„,«,en>.obesepara«dftomme W- 

• f^K7^nO°C condensing the tars, aiiu\^i ^ 
eooled.oapproxnna«ly300C,c S ......;.„,„„cessasabinderwhile* 




are 



..e.rsa.*e„recye,e^.obensed»ia>.n.beproce.asabinderwb„e. e 

" t i ro pro.de bea. .0 .be pyrol. Ca—s .d..e * .r »amp 

loennes.0.bUn.ino.L«^ 
„„,y,anuxof55/.colcef i a closed-loop fashion. Ofco»se*ese 



a 



shown in TABLE 2, below. 
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Table 2 

Co;«*uen^____Ji^ — 

100 " 

52 30 '8 

Bituminous Coal 

40 40 20 

Tar Binder 



.o.a. feed as a — * .as. T.e heatins value of Ms .as Is .pic. . c„.e ove. .as 
<a.o„ai.00ms).A-.300Uofe„e^in*efo™oflUe,Hc.,as.sp™au.dpe,..o^n, 

„....ea.n.e„es.THea.o..o.„e...,u...c.alse...«pe„.u.o«.e«^^^^^^ 

™.e„U„ ,00-C is 1 100 .... ass.n,l„a a specie .eal of coal on.. U*S-K. Tl-e.^^^^ 
p.o<l.ce*ep.p«a.ou„.ona.r.ui.ea«i«n*ep™cess,*ca«e„.i„.a.oun. of evolve. 

eo„.„sUBle.asiss.»c.e„UooP.«.eap.o.sisu„iuU..*e™ale.cie„.^ 
„.ea„.ea,us.eaaeco.i„..op.o,.isp,o.ucUe,ui..e«s.D....ep.^^^^^^ 
oa,„al.i,ue..s.picaUv-.iose cm, a.ua0-25%„f«.wei.h. as opposed. 35.50% .„ 

invention have a higher product yield. 

«„es.p.oauceaK,.va.eco.ep.oa.ct;and2)ope,a.es.i.closed.a.e.a, loops 
characteristic of prior form coke processes. 

-13. 



# 

.e. .... ... - - ^ - 

. d briefly above. A wide range of coals have been rested and sonre ot .he 

processes, discussed briefly aDove 

' haveproduced..n.eo.e,rhes.ren.handreac.ivi.o.whieha..nanaccep,ab.a^^^ 
:::^ee.e. Ho.ever,.ren...en..obea.rhe,„.e„dandreac.,r.ar.ehi.hen 0. 

: iehi.enera.aee.rab,e..e.proee.sa..r.orrnedineio.ed.^^^^^ 

e„v.ro— a»aerive. Xheir — ii^ron has been i.peded dne .o eeono.e 

considerations and product quality. 

.,piea>.m.co..n.prachcere,n.resrha..eproeessbed.vided.„.o.hreesrep.„»a, 

^^„,.,.„,..densechar,.bri.e„in.o..heeharw..ab.nder,and3,e.in.rheres.... 

ZesSi.P.Hnd..oai«nes.o..era„.enr.rheres..n.br..er.es.s„or.^^^^^^^^ 

:....n.b..«ese.ibireo— .assio.™^ 
„,,.ea.,a„.aKe.rooreae..ve.B.eessb.prodne.s,snehascoai.rs,.^^^ 

-14- 



1= nor does it necessarily produce a surplus of 
u- ^ Tt does not require coking coals nor does it ne 

::: 1 ... . ..... . . 

„,„o*.S,„ceae„se.,ow,eac« y p„.uc. ™ass loss is 

„, pe«*um refining operations are used as a portion 

+ . undesirable materials, represenuug 

, otpersebeutiii^withintheblastfumaceandmusteither 
producedatexistingcokingplantseannotpersebeutd ,.„,acokeare 

. . oid at a relatively low cost. Delayed pen:oleun, coke fines and flu>d-coke are 

be disposed of, or sold at a relative y 

often landfiUed. coal tmes ^ , ™si„g and valuable step 

„anstom,a.o„ of tbese waste — into a Itigh value coke .s a surpns.ng 



forward. 
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# 

. . ,„„ an. s.ee. production, n,e.a, casings, and o.Ke, n,anufac»ing processes. 
s„chasmm,ng,uo„ands, ,„ff,„esarcgenera.ed«hich.in*ebes.case. 
D„™gnorma,ma.erialshandUng.signif,can.an,ou„.sotf.nesarcg 

. , but W0icanya,e.andf,lled. This loss of raw mater,al,s about 
ca„besoldasalowqual.typroduct,buttyp.cany 

,,..tbe.otaUo.orco.eproducti„ua„arepresentsas.gninca„t.erg„oss. .pre 

,_..„„..stee.and..n.„gindust,,es.o — d,spos.b,u..i„g— 

r„U* ..uabie .astes, .bus reducing .ater,a> cos. >and-nU cbarges and otber expenses. 
:::ingsoccuras.econsu.tiouo.a„ — and^egenerationonana...™^^^^ 

. arepresen.sahigbenauseforpetroletunco.ef,„es. Li.e al, effecttve process- 
mining operationsandrepresentsang 

,ecif.crec.c,es,tbeanrou„tofrawn.aterialsiuputforag.ve„output,sreduced. 
' jg.sa.ngsareno.edin*e.ncreasedu..tiono.ra«n.a.e*t„cMinge.tractn 

_.a.ou, ana d.„ in processing re,„ire.en. Bncrg. savings .or a stee an 

. be exemplined by reasonably assuming a typical colce fines 
producing 6,000 THM per day can be exempl. „„„„,ethanl 

J .„„ ii«,nfthebriquettesrepresentsamoremani 
,enera«onrateoflO%otthetotalcokeproaucnoa Useoftheb q 

..„gsinra.nrate„als,since.ebHque„erep.aces..tbe...aterialo.pprop^^^^ 

:::dstoc..at.ou.dba.e.enaiscardeasince.ey»eretoofine..oproduce.e 

:ditionalco.re,uiredtoco..n.te.r.bege„erationo.fincs.batare.oosn.alltouse,.r. 
ls..desc.bed,re,uiresappro— 1..10...,=..Tocon.rtarosefines.ntoauseab,e 

:productusingtbeproposedprocessrequ,reson.yabout..l0^..year...eresu.^^^^^^^^^ 
ijgs is about... 10" U.ear.0.er Similar .lues could be „b.ned. or tbec.™.^ 

. ^nrl Other coke consuming industries, 
processing, castings, and otner cok 
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' . ,46 $65 The 1987 maintenance and repair costs were 

costs per ton of coke production was $46-$65. 

achieve.nymaior«ducdonm4ecos.ofookeproduc.io„. 

— w...™eo....c..3.— .o.e.oce.— ^^^^^ 

$lU/ton,wnc <RQO/tonwithmidwestem 
....cokeproductionwerestatedtobeabout$63/tonusin,westemcoals,$90/ton 

,. The costs for western and midwestem coals assume 

coals, and $107/ton with eastern coking coals. The costs 

a credit for sale of by-products. 

« o.„.. .e„ e— .a.. o„ o.. .«a. «.e.. 
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, ■ u • , thP nrice of an additional natural or 
. hrinuettine which include the price oi cui 
fines The processing costs for bnquetting, 

. , \ ,.A Tnfal costs for coke production from me 
processes since the char production step ts chriinated. Total costs 

' . „fS5o\)tonwitl,outre,uiring.hesaleofby-products. 

nrcsent process are likely to be in the range of $50-eO/ton, w 

en— .calcokepricesarei„.her.ge„fsV 

P.a.eelplantproduc.ng.000— ,a.anappro..aterateofSOO.hscoke.HMan 

..appro.i.atecostofS,OO.tonforcoke,.hereplace.ent.a,ueof.ecokenornr*.^^^^^^^ 
,.:„tS...lUonayear..educ.ionin.hea.o..P— ,s.nceall.ecoke.s,n...* 
_,..dandused,represents.o.her..orSO.«.i.lion.Wi.hhri.ettecostse.pec.edtohe 

• c. ^ to $2 8 million/year is expected, 
around $50-60/ton, a net savings of $3.3 to a.2.» . ^. „ 

.hecharacterist.csofsupp,e.en.lcokeproductsandcokes.adefro„— ecokrng 
.„srnustfall.i.hin.estrict— necessaryforitsint^ 

for coke are associated blast .mace use. Me.lurg.cal coke use b« 
les must be 0> a fuel to pro.de heat to meet the endothermic re,uirements of chemtc 
„_.„.„..gof.hes.agandme...aproducerandregeneratorofreduc.nggases.^ 

Ice burden. Because of the many re..remen.s placed on metallurgical coke, .t must meet 
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..,enu— ofs.e„^,s.zea.dco.pos.o„.Asa.e,a„ap™a„ce.of« 

..,a,sed>nana„ow.ize«„seanae.p..e„ce™n«.ea.ao™as.p.o.es^ 
blast ftimace. 

„ .on ore reducUon reactions occ. wi*in .he Has. furnace, depending on fi^ace 

operaUon and .en,pera.nre re.on. indirec. rednCion occurs a. re.a.ive. iow .enrperaurres CSSC 
,OO.C)in*es.ac..«sexo.hennicreac.oncanoccurwi.hcarbonn,onoxideas«ows.^^ 

3FeA(s) + CO->2Fe3 04 + CO, 

(2) 

Fe3 0,(s) + CO -> 3(FeO) + CO, 

(3) 

FeO(s) + CO -> Fe + CO, 
coke above 900°C. It is highly endothermic or energy consuming. 

(4) 

C(s) + C0,^2C0 

MHigh.n,pera.uresin*e,owerp^of.hetumace,iron.dcarbonn,onoxideareproduced 
carbon reaCing endo^ennicaUy wi* iron oxide by .he direc. reduCion reaCion. 

(5) 

FeO(s) + C(s)-^Fe + CO 

Decre.in,direc.red„c.io„infavorofindirec.r=duc,ionisadvan«geousbecause.hela..er 
,exo*em,.eand>o«ers.heovera.,bea.re,uiren,en.sfor.eb,as.«rmace.,„creasins.heCOor 

„ content of the bias, furnace gas increases fte ra.e of indirec. reduction. 
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.a. .e CO. e— . as a ... 

, In recent years, the Japanese steel industry 
,„e,ope.a.ocea.e^ue.co.s..*a..— oC .a»cK 

,. ,„,„3mis«s.wasadoptedasanASTMs»daxd.es.to,coRea.ASTMD534 

e„„d..,ons..„>993,tt„s ^oke Reactivity Index (CRI) and CoReStrengtt. After 

e„titiedS.andardTes.Me*odforMeasunngCokeReactiv,t, 

Reaction (CSR). iinn°r in 30 

„.™.....Keeo..a»p.e.a«ow„.CO,.a.0.n.es.*.e.ed.e™pe.n«.^^^ 
. ,e,,00"C— .hesa.p.e.oa»nb.e.and.„n,bles*esan,p.etor 
atUOO-CcoolstesampletolOOCtran t., rsR is calculated 

, . .„30minutesThesampleisthensievedina3/8inchs,eve.T1,cCSR.scalcula 
600 revolutions m 30 minuies. n i- 

in the sieve compared to the amount removed from the furnace, 
cc ihe remaining portion m the sieve cun ^ 

.epu:oseo..eC..es.tsto.ive...S.Un.o.ea«i.o.CO.ereac..,htheearon 

,.„o.,a„ecessar,reactionintheh,ast.r„acehu..hichmu3theco„tro..edtop— 
,„„.tn.co„sumedpremature,. TheCSRtestprovides—n ahou.t.od.«e. t s 

,.estren.tho..ehr,.et.esafterreac.in.«ithCO.a.d..heamounto«us.producedh,CO. 

L.dheda.i.,on..nedus.canhedet.mcn.l.n.ehlast«unaces.nceitc.^^^ 
,™.h.h.,onhe.edre,uir.n.ncreasedh.as.press.eto.rcetheairupthrou.h.hehed. 
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lignites,andy.eldssmall(l/-ll ^ ^^^^^^ 

• . , hlast furnace trials. A comparison of FMC torm 
well in experimental blast turna ^^^^ 

. • TABLE 3 (Berkowitz, 1979) and some data from 
metallurgical coke is shown m Table (B table 4 (Berkowitz, 1979). 

..T Ma«l furnace are summarized in 1 ABLbi 1, 
toaUSSteelCorporalionexpenmemalblastfamac 

Table 3 



in 



O 



Q 
1^' 



Relative crushing strength, Ib/in^ 

(ASTM) Apparent density, gm/cm' 

Bulk density, Ib/ft^ 

Hardness, moh scale 
Surface area, m^/gm 
Chemical reactivity, %/hr 

Volatile matter, % 




Table 4 



Expenn^nSlBUa— 

Metall urgical Coke 




Sinter/coke, lb/lb 
Coke rate, lb/ton hot metal 

Production rate, Ib/hr 
Slagvolume, lb/ton hot metal 

Stack dust, Ib/hr 



2.96 
1062 
3601 
604 
20.2 



1096 
3384 
600 
12.7 
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hi 
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The ability to utilize the present r 
; with cokes that have been proven to 



coke product can be determined by comparing its 
be effective blast furnace fuels. Table 5 compares 



.ose p.oa.. ™. *e P.O... ...... Te.^^ 

Table 5 



briquettes i 



Coke Properties 



"Standard" 



Relative crushing strength, Mm' 
Apparent density, gm/cm' 

Bulk density, Ib/ft^ 
Surface area,m^/gm 
Relative CO^ reactivity (CRI) 
Coke Strength (CSR) 



600 
0.8-1.2 
30-45 
50-200 
60-75 
40-50 



1400-4000 
1.2-1.5 
na 
na 

15-30 
50-75 



400-2000 
0.85-1.3 
20-30 
1-25 
20-30 
50-65 



. blend of coals with differing properties. 



Coals charged to standard coke ovens compose a 
.,p.ally3-5coalsareblendedtogethermsuchproportionsthattheproper^^^^ 

,^„,._,...geoalcomponentmustbemorefus.bleandhighermvo.^^^ 
_nsate..herefore,eventhoughm.ldlyand.eak.^ 

,,„,,..endWdbeformulatedsuchthat.spropertieswouldre.ectthep— 
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Table 6 

. tn Characterize coaliforcar^^ 



Parameter group 
Rank parameters 



I Rheological parameters (on 
heating) 



, C-content,daf(%) 
H-content,daf(%) 
(V-reflectance) 

VM-content, daf (%) 
CV(MJ/kg),mmmf 

iFSI 

1 Dilation behavior 
, Maximum fluidity 



Parameters for Contaminants Ash 



Indicative values 

1 86-90 
I 5.0 to 5.5 

1.0 to 1.35 

24-28 

34-36 

I 6.5-8 

eu-plastic 
I (ortho-pl. type) 

dil. 100 to 125% 

900-1100 

I Less than 7 
Less than 0.6 



„rparticulatecarbo„aceousmater,al.non»ay ,,eent .ha, char-forming 

, s of coke Figures 1 and 2 are identica, flow d,agrams. except 
.acergradesofco. e.ep.o„, .e fCowng 

bmaerisnotaaaeatothem.xin,hem«er 

aescriptionofFigurel applies also to Fi^re 2. 

-23- 



• • 

i e low grade coal 10 and discarded or waste coke 
TWO sources of feedstock are provided, i.e. low grad 

.^t<» fines coke breeze char, or carbon 
nA„ysu«,eca,bo„aceous«a.,iaUsuchaspe«o,=un,co.ef,„es. 

Haa,™a,co,np„se»a,e„aI , ^^^^^^^„^,^,„,,„,,^,,e... M.e.a. 

,Oa„d,na.eriain,.fno.su<r.cie„..ypart«a..a«,*e.efore.cn..hed 

■ . f , .articles Any suitable crusher may be used provided, 
crusher 14, to obtain suitably sized fine particles. Any . , ^ , , 

. ..Plications tbecrushernrustbeabletoreduceoversizedmaterraltoaboutl^ 

however, in most applications. .trials being fed to the crusher ,4 depend 

,m' and below. The percentages of the various materials bemg 
I : the type of mate., being fed. TypiCy, eo. petroleum Co., and m some cases, 

rcaii-^e™----"------''"^"-:"^*^""' 

, „,emaybe40-70%,andmetallurgicalco.ebree.5-10%ofthetota,mix. 
^"::l...abletoade,uatelycombi„e.eearbonfmesand.e.^^^ 
,..saswellasintegrateli,uidsynthetican.ornatur.binders,ifusedf.efinescom^^^^^ 

H d or not crushed as the case may be, are blended in mixer 16 with 

^^^^^ ^ „ 

feedbaclc.arsincludingpitches,„btaineddnringtheprocess(F.gure2) 

«.g.eprocessa.m,xed.thasuitablenat„r.an.orsyntheticbmder.igurel,. suitable 

• t.r. nitches CAT bottoms and thermosetting resms. 
char-forming binders comprises tars, pitches, . . . 

MixnSCont.uesunti,ades.redhom„geneousble„dof.einnue„.materialsisot.ned 
.eeLn..omthem.xerl.maybedisplacedi„toaso,ido.ectformerlS,which„r. 
,.,,.„emachinewhensolidco.o.ectsorpiecesaredesired.fheformerlScompresses.he 

:u:intoadesiredshapee.g.br.uettes,b,oc.s,ete..ormati„nofso,.dob.ectsor 
,uettes,isoptiona,,sinceco.isusab.einava.e.offo»s. 



as 
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i = I 



a 



, ,„20 wittoutformationintosolidobiecs. Anysutable 
type of former may be used depending 

.pecifiedby-beendu.,. „ ^re or materia, ftom .be m.er .6 

"^"^*r : :lsame.eo.edandpreparedforfma,...e.ro.,.r 
isi„.roducedi«oapyroly-r2 , „oO"Ca.ara.eof 1500-2000«C/hra„d 

— --":::r:rr«» » — - - 

be able to capture the resumug ,,,eater than 800°C, usually within the 

no greater than about 1 500 C per no 

p,o,y.r.Oa...e.X ^^_,^.„„Wea.by.produe.s,n.epyro>y.r.O. As 

,;L,..becomerbe.,rflnen.roasepararor«a.sUe.. 
.yeW.e.eye..epy. . ^^^^^^^^^^^^^^ 

,,,,3. e*rw..or..o..beadd,«o„ofanadd«o„a, 

l„ .e.a.e.ared,.bar.eda..3.-fedbae.a..e. 

...form..y„.e..eand.orna— ^ 

I ,»r9n The separator 28 musx DC du 
forthepyrolyzer20. ine^ p 

collect the condensed tars. ^^^^ q^^lity 

f f P.1.tock 10 and 12 and parameters canbe varied t 

ofthe coke product. Expenm 
for blast furnace use) can be met. 
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^.^] for the steel industry's iron 

'■"r::ii::-----'---:r:; 

• A not restrictive, the core of the mverxtion being mdicated by 

rr:;::;:™---'----:-:""""' 
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